Summary of Findings
This research uses Statistics New Zealand's Integrated Data Infrastructure and data from the Business Operations Survey to investigate the correlations at the firm level between a) employee characteristics and firm international engagement, and b) firm international engagement and innovation.
The main findings on employee characteristics and international engagement are:
• Firms that employ a higher fraction of high-ability foreigners (and thus a lower fraction of high-ability natives) are more likely to export.
• Firms that employ a higher proportion of people who previously worked for an exporter are more likely to export.
• The proportions of foreign employees and employees with export experience are correlated with many other types of international engagement by firms.
• Employees from Australia and the Pacific and from Europe are positively correlated with firm exporting. The correlations are absent for foreign employees from Asia.
• The probability that a firm earns income in a given country is more correlated with its fraction of employees from that country than with its total fraction of foreign employees.
• A firm with a higher fraction of employees from a given country is more likely to earn income in that country only if the country is developed.
The main findings on international engagement and innovation are:
• Firms that export innovate more, even after controlling for size.
• Among exporters, the proportion of firm sales that comes from exports shows little correlation with innovation.
• Firms that export to more countries innovate more.
• Exports of raw goods have little correlation with innovation; exports of manufactured goods or services have a strong correlation.
• Firms that recently entered a new export market report especially high innovation, and firms that began earning overseas income in the previous two years report higher innovation than those that have earned overseas income for a longer period.
• Not all export destinations are correlated with higher innovation. Exports to the Americas are positively correlated with innovation, but there is no evidence that firms that export more to Asia are more likely to innovate.
• In addition to exporting, most other types of international engagement, such as inward and outward foreign direct investment, are positively correlated with innovation.
• Firms' sources of ideas for innovation vary with the types of international engagement in which they are involved. The patterns are consistent with exporters gaining ideas from their international customers, firms gaining ideas from their foreign owners, and importers gaining ideas from their foreign suppliers.
Although these relationships are correlations only and should not be interpreted as proof of causality, they do suggest that the experience and specialized knowledge of employees may be relevant to firms' decisions to engage internationally, and that such engagement may act as a conduit for foreign knowledge to enter the country.
Introduction
This research documents how various firm characteristics are correlated with international engagement among New Zealand firms. The first part of the report focuses on the relationship between employee characteristics, in particular nationality and prior experience working for an exporting firm, and firm international engagement. The second part focuses on the relationship between firm international engagement and innovation activities. The primary type of international engagement investigated is exporting, but alternative types including importing and inward and outward foreign direct investment are also considered.
The most important way most countries gain new knowledge and ideas, which are essential to long run economic growth, is by importing them from overseas. 1 New Zealand's small size makes this doubly true. Exporting has been proposed by the literature as one means by which foreign ideas might enter a country.
2 It may expose firms to a diverse range of foreign knowledge that can be adapted for domestic use or used as an input into further innovation. Furthermore, the access to a larger market that exporting provides may increase a firm's optimal level of innovation. 3 If exporting were found to increase firms' innovation, this would provide an additional justification for lowering barriers to trade. Many case studies suggest a strong learning-from-exporting effect, but econometric studies have struggled to find evidence of such an effect. 4 We find a substantial positive correlation between most measures of firms' international engagement and the different types of firm innovation. Innovation is particularly high for firms at around the time they enter a new export market. However, not all types of exporting are correlated with innovation. While exports of manufactured goods and services are strongly correlated with innovation, exports of raw goods show virtually no correlation. Furthermore, not all export destinations are correlated with innovation. The correlation is strong for exports to the Americas, but vanishes for exports to Asia. These results suggest that, even if some types of exporting encourage innovation, this relationship is not universal.
However, the positive correlation here between exporting and innovation should not be automatically interpreted as implying a causal effect of exporting on innovation, because innovation may also drive increases in exporting, the two could be determined simultaneously, or additional unobserved factors could affect them both. For example, firms may innovate in order to develop products for new export markets, or firms with less risk-averse senior managers could both export and innovate more. If exporting does have a causal effect on innovation, this could be either because of a genuine increase in international knowledge flows driven by the international engagement, or because the increased market size faced by the exporting firm makes innovation more worthwhile.
This research does not directly deal with the issue of identification, and so the correlations it finds should not be interpreted as causal relationships. Rather, it aims to document the correlation between exporting and innovation in detail, and identify the circumstances in which the relationship is strongest. It will also inform future research into the causal relationship between exporting and innovation.
The current research does, however, allow some inferences to be made about the effect of exporting on innovation. In particular, because innovation is expected to increase exporting if anything, in the innovation regressions presented here the coefficients on exporting are likely to over-estimate the effect of exporting on innovation. They can thus be considered upper bounds on the causal effect of exporting on innovation. Differences in the strength of the exporting-innovation correlation reported here should be interpreted as only suggestive about when exporting has a stronger effect on innovation.
The question of what causes a firm to export is important whether we view exporting as a means to gain access to foreign knowledge or as an end in itself. This research therefore also investigates a potential driver of firm exporting, namely employees' specialist skills or knowledge gained from being born and living in another country, or from previously working for an exporter. 5 We find that firms with a higher proportion of high-ability foreign employees (and thus a lower proportion of high-ability native employees) are more likely to export, as are firms with a higher proportion of employees who previously worked for an exporter. Similarly, these employee characteristics are correlated with many other types of firm international engagement. Not all foreign employees are equally correlated with exporting: while those from Australia and the Pacific and from Europe are positively correlated with exporting, the correlations vanish for employees from Asia. When examining income earned in New Zealand's major trading partners, we find that on average the probability that a firm earns income in a given country is more correlated with its fraction of employees from that country than with its total fraction of foreign employees. However, a firm with more employees from a given country is more likely to earn income in that country only if the country is developed. Firms with more employees from a developing country such as China, India or Malaysia are no more likely to earn income in that country.
As with the analysis of exporting and innovation, the correlations presented here between employee characteristics and firm international engagement should not be interpreted as causal relationships. For instance, employees are not hired randomly, and those with knowledge that will help a firm to successfully export may be hired because the firm plans to start exporting, generating a two-way relationship between employee characteristics and export performance. Alternatively, more dynamic or progressive firms may be both more likely to hire foreigners and more likely to export or be internationally engaged in other ways.
The remainder of this report is structured as follows. Section 2 describes the data used in this analysis. Section 3 documents the correlations between employee characteristics and firms' international engagement, and Section 4 documents the correlations between firms' international engagement and innovation. Section 5 concludes, drawing particular attention to the heterogeneity in the relationships found in this analysis. 6 Each survey year, a sample of New Zealand firms with six or more employees is selected to be surveyed, with the sample probability increasing with firm size. All regression analysis conducted in this paper reweights firms included in the sample to make them representative of the population of New Zealand firms with six or more employees. The BOS surveys of 2007 and 2011 include comprehensive modules on both firm international engagement and innovation activities; the 2005 and 2009 surveys include comprehensive data on innovation activities, but only limited questions related to the firm's international engagement. Some of the variables relating to international engagement used in this analysis are therefore only available for the two years 2007 and 2011. Although all four BOS surveys allow us to identify exporting firms, only these two years have information on other types of international engagement such as making direct purchases from overseas, and regional breakdowns of the overseas countries in which firms earn income.
Data
The primary indicators for innovation used in this analysis are for the four types of innovation included in the innovation module of BOS:
1. product innovation: did the business introduce onto the market any new or significantly improved goods or services in the past two years; 2. organisational innovation: did the business implement any new or significantly improved organisational or managerial processes (i.e. significant changes in the business' strategies, structures, or routines) in the past two years; 3. operational process innovation: did the business implement any new or significantly improved operational processes (i.e. methods of producing or distributing goods or services) in the past two years; 4. marketing innovations: did the business implement any new or significantly improved sales or marketing methods that were intended to increase the appeal of goods or services for specific market segments, or to gain entry to new markets in the past two years.
In addition to these primary measures of innovation, we briefly consider three alternative measures: an indicator for the firm introducing a product that was new to New Zealand, an indicator for the firm conducting R&D, and an indicator for the firm implementing a major change in its production technology.
The primary measure of exporting used in the analysis is an indicator for the firm being an exporter. A firm is classified as an exporter if, when asked the percentage of its sales that came from exports, it gave a positive value. For some of the analysis using the 2007 and 2011 International Engagement modules, a wider definition is used, based on firms reporting any form of overseas income, including fees and royalties received and significant income from overseas residents temporarily visiting New Zealand (e.g., tourism, export education).
These data on firm behaviour are combined with data on the characteristics of firm employees from Statistics New Zealand's Integrated Data Infrastructure (IDI). The employee characteristics of interest are: whether the employees are foreign and, if so, also their country of origin; whether they have recent experience working for a different firm that reports in BOS that it is an exporter; and whether they are classified as being highly skilled, based on their observed earnings profile.
Foreign employees are identified based on the nationality of the passports they used when entering or leaving New Zealand over the period prior to their employment at the firm. Specifically, employees are considered foreign if their first border crossing in the seven-year period up to and including the financial year (April to March) referred to by the BOS survey was made on a foreign passport. Employees who made no border crossings during this sevenyear period are considered to be New Zealanders. Employees who travelled on foreign passports initially during the seven-year window but later switched to New Zealand passports are considered foreign, because gaining New Zealand citizenship is a natural part of long-term migration to New Zealand. An employee's foreign country of origin is considered to be the country that issued the passport used on this first border crossing.
Given the short time frame over which we observe arrivals and the fact that long-term migrants are likely to take up New Zealand citizenship, we are likely to largely be capturing relatively recent migrants. However, there are a number of circumstances in which individuals may be misclassified. New Zealanders with dual citizenship may be misclassified as foreign, and long term migrants who may better be considered native may still be classified as foreign if they travel on foreign passports. Employee-level foreigner status variables are aggregated up to the firm level by calculating the fraction of employee-months paid for by the firm during the BOS financial year that were paid to foreigners.
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Based on their monthly wage and salary histories with New Zealand firms, individual employees are also classified as to whether they (a) have experience working for a firm other than their current employer (61 percent of employee-months), (b) have experience working for another firm that was surveyed in BOS (24 percent of employee-months), and (c) have experience working for a firm surveyed in BOS that declares that it made a non-zero fraction of its sales from exports (7.6 percent of employees). 9 Only employment spells of six months or longer that occurred in the five years prior to the BOS financial year or during the BOS year itself are considered. Employee experience working for other firms is aggregated to the firm level in three variables, these being the fraction of employee-months that fall into each of these categories. 7 One potential drawback of this method of identifying migrants is that it may differentially capture longterm migrants from different countries. In particular, migrants from countries that do not allow dual citizenship (which include much of Asia) are less likely to travel on New Zealand passports even after living in New Zealand for many years. They are thus more likely to be identified as migrants than are individuals who have lived in New Zealand for the same amount of time, but who come from countries that allow dual citizenship. 8 Instead using the fraction of distinct employees who are foreign, or the proportion of the total wage bill paid to foreigners yields similar results. 9 Former employers are categorised as BOS exporters, BOS non-exporters, or non-BOS firms based on their participation and responses in the BOS survey relating to the year the employee worked at his or current firm. This is primarily to overcome the issue of differential censoring of the data across BOS surveys that would arise if the past employer's export status at the time the employee worked for them were used.
Employees are also categorised by their level of ability, skill, or earnings potential. 10 This categorisation is based on a worker wage premium estimated from a two-way fixed effect model similar to Hyslop & Maré (2009) , but constructed at the firm level (as in Maré et al., forthcoming) . The model includes flexible controls for age and gender, so wage differences based on these factors are excluded from the wage premium. The measure of ability picks up whether a worker tends to be paid higher wages, relative to other workers, controlling for the fact that some firms pay more than others, regardless of who they employ. It thus captures a range of time-invariant and quasi-time invariant characteristics such as education, occupation, and innate ability.
11 Employees are considered high ability if their fixed effects fall on or above the 75th percentile of worker fixed effects. Figure 2 .1 plots kernel densities of worker fixed effects, distinguishing between native and migrant employees. Panel A presents the distribution for all employees, and shows that on average migrant employees have lower estimated fixed effects than natives, suggesting that they have lower average ability. Panel B presents the distributions of worker fixed effects for native and migrant workers who are classified as high ability. In contrast to the case for all workers, it shows that high-ability migrants have, on average, higher ability than high-ability natives.
12 The high density of very able migrants may reflect New Zealand's points system for immigrants, whereby foreigners with high earning potentials are disproportionately admitted.
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In both the regressions relating employee characteristics to firm international engagement and those relating international engagement to firm innovation, the preferred specifications include controls for the geographic locations of the firms, referred to as "regional council fixed effects". For firms that employ workers in more than one regional council, these are in fact the shares of employment in each regional council. These variables are included as controls in the regressions predicting international engagement to capture the possibility that particular areas (e.g. Auckland) might be disproportionately home to firms that engage internationally, and also home to large migrant populations. 10 Note the IDI does not include information on employees' occupations, thus precluding analysis based on workers' specific roles in their firms. 11 Estimated worker fixed effects will also capture any other worker characteristics that are systematically rewarded by New Zealand employers, which may include local experience or English language proficiency. 12 In particular, there is a lower density of migrants at the bottom end of the high-ability distribution, and a higher density to the right in the fixed effect range 0.3 to 0.7. 13 These high-ability migrants are disproportionately likely to be long-term migrants. This may occur because temporary and short-term migrants are much more likely to work in low-skill occupations, or because longer term migrants have had more opportunity to gain New Zealand experience and to move into jobs that more closely reflect their ability.
Results on employee characteristics and international engagement
3.1. Firms with more high-ability foreign employees are more likely to export
Firms that employ a higher fraction of foreign employees are slightly more likely to export. Column 1 of Table 3 .1 reports the results of a linear probability regression of exporting on the fraction of the firm's employees who are foreign, while controlling for the (ln) number of employees and including survey year, industry, and regional council fixed effects.
14 The coefficient of 0.069 on fraction of foreign employees is relatively small, but statistically significant. It suggests that, relative to another firm of the same size in the same industry, a firm with 10 percentage points more foreign employees is 0.69 percentage points (4.0 percent 15 ) more likely to export. The correlation increases slightly to 0.084 when controls that capture the previous experience of employees working for exporting firms are added (column 3).
Next, we show that this relationship between foreign employees and exporting is driven solely by high-ability employees. In addition to the controls in column 1, column 4 of Table 3 .1 includes controls for the fraction of employees who have high ability, and the fraction who both are foreign and have high ability. Here the coefficient on the fraction of employees who are foreigners decreases in magnitude and becomes insignificant, but the coefficients on both types of high-ability employees are large and positive.
The coefficient of 0.119 on the fraction of high-ability employees suggests that changing 10 percent of a firm's employees from low-ability natives to high-ability natives is associated with a 1.2 percentage point (6.9 percent) increase in the probability the firm exports. It is unsurprising that firms with a higher proportion of high-ability employees are more likely to export. However, replacing the same low-ability natives with high-ability foreigners is associated with a much larger 4.4 percentage point (25.5 percent) increase in the probability the firm exports. 16 That is, among a firm's high-ability employees, the fraction of foreigners is strongly positively correlated with the firm exporting. Among its low-ability employees, in contrast, the fraction of foreigners shows little correlation with the firm exporting.
A number of possible mechanisms are consistent with these results. One possibility is that high-ability foreign employees have, on average, more specific knowledge that helps a firm to successfully export than do high-ability New Zealand-born employees. Such knowledge might include an understanding of the culture, business practices, or preferences prevalent in a foreign country. Foreign employees might also have personal contacts in their home country that could help their firm export to that country. This could lead to firms with more foreign employees being more likely to export, but also to firms preferentially hiring foreign employees because they export or plan to start exporting.
14 Versions of these regressions that included firm fixed effects were also run (results not presented).
Here the coefficients of interest were identified solely from within-firm variation over time. The size of the data set and limited within-firm variation meant the standard errors on these estimates were large, and few of the coefficients were statistically significant. 15 17.3 percent of firms export, so 0.69 percentage points in percent is 0.69/17.3*100=4.0%. 16 This value comes from adding the coefficients on fraction of high-ability employees (0.119) and fraction of foreign high-ability employees (0.322). Exporting, innovation and the role of immigrants An alternative that is consistent with the results is that high-ability foreigners are disproportionately attracted to, or able to get jobs with, firms that export or that have a high propensity to export. This could be true even if foreigners are no more helpful than New Zealand natives in aiding their firm to export successfully.
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Columns 1, 3 and 5 of Table 3 .2 show how the relationship between foreign employees and exporting varies with the size of the firm. Small firms (6-20 employees) and large firms (50+ employees) both show similar patterns to firms overall. That is, foreign employees are essentially uncorrelated with exporting, but high-ability foreign employees are positively and significantly correlated with exporting. The magnitude of the latter correlation is larger for large firms than for small firms, but the standard errors on the coefficients are large enough that the true relationships could be equal. The regressions for medium-sized firms (20-50 employees) show a borderline-significant positive correlation between foreign employees overall and exporting, and an insignificant but imprecisely estimated correlation between highability foreign employees and exporting.
Firms with more employees with export experience are more likely to export
Firms that employ a higher proportion of people who previously worked for an exporter are more likely to export. This relationship holds both for high-ability and low-ability employees, but is stronger for high-ability ones. Column 2 of Table 3 .1 presents results from a linear probability regression of exporting on several variables relating to the previous experience of the employees, and controls for the firm's fraction of high-ability employees, firm size, industry, survey year, and regional council. The first experience variable is the fraction of employees with experience outside the firm. This largely captures the proportion of relatively new employees in the firm, which we might expect to be negatively correlated with exporting if it indicates high employee turnover caused by underlying issues, or positively correlated if it indicates recent firm growth. In fact, the coefficient is negative and small.
The second experience variable is the fraction of employees with experience at a BOS firm. By definition, this fraction must be no greater than the fraction of employees with outside experience. The primary reason we distinguish BOS from non-BOS past employers is that we don't know the exporting status of non-BOS firms. Because the probability that a firm is sampled in BOS is increasing with firm size, non-BOS firms will be smaller than BOS firms on average and thus, because of the positive correlation between firm size and exporting, less likely to be exporters. Including this second experience control allows for this possibility, although the coefficient itself on the variable has no clear interpretation.
The third experience variable is the fraction of employees with experience at a BOS firm that exports. This fraction is by definition no greater than the fraction of employees with experience at a BOS firm. If employees who work for an exporter gain knowledge of exporting that helps their future employers to successfully export, then we would expect the coefficient on this variable to be positive. Indeed, we see a large positive coefficient of 0.333. This suggests that changing 10 percent of a firm's employees from workers who previously were employed by a BOS firm that does not export to workers who were previously employed by a BOS firm that does export is associated with a 3.3 percentage point (18.3 percent) increase in the probability that the firm exports. This correlation is unaffected by simultaneously controlling for foreign employees, as in column 3. 17 While industry fixed effects (for the 53 NZSIOC categories) control for any predisposition to enter export-intensive industries, they do not fully capture the firm characteristics that may also attract foreign workers. We might hypothesise that the experience of working for an exporter matters more for some employees than others. For instance, senior managers are more likely to transfer relevant knowledge between firms than are staff in production or customer service roles. We thus next explore how the correlations between worker experience and exporting differ for high-ability relative to low-ability employees.
In addition to the controls in column 2, column 5 of Table 3 .1 controls for the fraction of employees who have both outside experience and high ability, the fraction who have experience with a BOS firm and high ability, and the fraction who have experience with a BOS exporter and high ability.
The results suggest that the only employee experience correlated with firm exporting is experience with a BOS exporter, and that this correlation is stronger for high-ability employees than for low-ability employees. 18 The point estimates suggest that changing 10 percent of a firm's employees from low-ability workers who previously were employed by a BOS firm that does not export to low-ability workers who were previously employed by a BOS firm that does export is associated with a 2.3 percentage point (12.8 percent) increase in the probability that the firm exports. A similar replacement among the firm's high-ability workers is associated with a 6.0 percentage point (32.7 percent) increase in the probability of exporting.
These correlations do not change substantially when we also control for the fractions of foreign and of high-ability foreign employees (column 6), and for whether the firm owns or is owned by a foreign business (column 7).
These results are consistent with employees who work for exporters gaining knowledge that they use to help their future employers export. However, an alternative explanation for the observed correlations is that employees tend to move between similar firms, and similar firms are likely to have similar exporting activity.
The second, fourth, and sixth columns of Table 3 .2 replicate column 5 of Table 3 .1, but stratify firms by size. These results suggest that the positive correlation between the exporting experience of employees and firm exporting is present across firm sizes. Although the correlations are imprecisely estimated, they appear stronger for larger firms, both for employees overall and for high-ability employees.
Employee characteristics are correlated with other types of international engagement
The proportions of foreign employees and employees with export experience are also positively correlated with many other types of international engagement by firms, particularly for high-ability employees. Table 3 .3 presents results from regressions of a number of different types of international engagement on firm characteristics, including the proportions of foreign employees, high-ability foreign employees, employees with exporting experience, and highability employees with exporting experience. Regressions include industry and regional council fixed effects and firm size, so compare firms within the same industry, while allowing for sizerelated and location-related differences.
18 Some of the coefficients on the other experience variables are estimated imprecisely, and thus don't allow us to rule out sizeable correlations with exporting. Changing 10 percent of a firm's employees from low-ability natives to low-ability foreigners is associated with a:
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• 0.83 percentage point higher fraction of sales from exports among all firms (column 1); • 3.7 percentage point higher fraction of sales from exports among exporters (column 2); • 3.0 percent greater number of countries where the firm earns income (column 3); • 0.71 percentage point (16 percent) higher probability of having entered a new export market in the last year (column 4); and a • 0.69 percentage point (9.3 percent) higher probability of being partially foreign owned (column 5). A similar employee substitution among high-ability workers is associated with much larger changes in the fraction of sales from exports, the number of countries where the firm earns income, and whether the firm is owned by a foreign business. It is also associated with a substantial 5.2 percentage point (17 percent) increase in the probability that the firm makes direct purchases from overseas (column 8). Table 3 .4 presents the results of regressions of firm exporting on foreign employees where foreign employees are disaggregated by duration of residence in New Zealand. Long-term migrants are those who have spent at least two months in New Zealand every year for the previous 5 or more years. Medium-term migrants have done so for the previous 3 to 4 years, and short-term migrants for 2 or fewer years. Foreigners with more erratic patterns of residency over the preceding 6 years are classified as "other non-natives". Theoretically, it is unclear which types of migrant are expected to be most correlated with firm exporting. Migrants' foreign connections and foreign knowledge may depreciate the longer they are in New Zealand, or they may gain insights into New Zealand that help them to better use their foreign knowledge for successful exporting. In addition, the types of people who migrate to New Zealand long term may be quite different on average to those who are only in New Zealand for a short period.
Column 1 shows that the fraction of long-term migrant employees is positively and significantly correlated with firm exporting, though the relationship decreases in magnitude and becomes statistically insignificant when fixed effects for industry and regional council are added, as in column 2. The sizes of the standard errors suggest there isn't enough statistical power in these regressions to draw firm conclusions about the type of migrants who are most correlated with firm exporting. 
The original country of foreign employees matters for firm exporting
Employees from Europe are strongly correlated with firm exporting, whereas employees from Asia show almost no correlation with firm exporting.
There are reasons to hypothesise that employees from some regions have a larger effect on exporting than do employees from other regions. Employees from different origin countries are likely to have different skill sets on average because of the different distributions of skill sets in their countries of origin, and different forces that select who migrates to New Zealand from their countries of origin. For instance, Australians may legally work without restriction in New Zealand, so the Australians working in New Zealand are essentially those who wish to do so. Asian migrants may be more likely to be young and New Zealand-educated, or to face language barriers that limit their potential earnings. Employees from certain countries may be more likely to be refugees, and those from others may be more likely to have gained entry to New Zealand as high-skilled immigrants through the points system.
Alongside differences in migrant composition, source country characteristics themselves may directly affect the strength of the links between migration and export outcomes. In principle, we might expect migrants from countries that are more different from New Zealand in terms of their linguistic, cultural or legal environment to have a greater marginal impact on export performance than those from more similar source countries. Employees with first-hand knowledge of the destination country may provide an efficient means of addressing the challenges associated with working in a different linguistic or economic system. However, if barriers to exporting to countries that are most different from New Zealand remain high, or these countries are less attractive export destinations for reasons such as geographic distance or a lack of demand for products from New Zealand, employing workers from these countries may not be sufficient to push firms over the threshold required to export.
Columns 1 and 2 of Table 3 .5 present the results from regressions of firm exporting on foreign employees disaggregated by continent of origin. Employees from Australia and the Pacific, and employees from Europe are positively and significantly correlated with exporting in comparisons of firms across industries and regional councils (column 1). When fixed effects for industry and regional council are added in column 2, only the correlation between exporting and employees from Europe remains large and significant. The magnitude of the coefficient suggests that, within industries and regional councils, having a 10 percentage point higher fraction of European employees is associated with a 1.8 percentage point (10 percent) higher probability of exporting.
In contrast, the coefficient on the fraction of employees from Asia is small and sufficiently precisely estimated that we can with reasonable confidence rule out a large positive correlation between Asian employees and firm exporting. This suggests that average Asian employees are unlikely to have large causal impacts on exporting. However, for the reasons suggested previously, the average Asian migrant may have very different characteristics from the average migrant from regions such as Europe, and the lack of a relationship with exporting may reflect the types of Asian migrants currently attracted to New Zealand. The coefficients on employees from the Americas and from the Middle East and Africa are too imprecisely estimated to be able to draw any solid conclusions. Columns 3 and 4 of Table 3 .5 investigate the correlations between employees from the different continents and firm exporting, allowing these relationships to differ for high-ability and low-ability employees. The results suggest that, relative to native low-ability employees, low-ability employees from Australia and the Pacific are associated with a higher probability of exporting. Relative to high-ability natives, high-ability employees from Europe are associated with a higher probability of exporting. High-ability employees from Asia may be positively correlated with exporting, but they are a low proportion of total Asian employees and estimates of these coefficients are too imprecise to say with any degree of certainty. 20 20 We might hypothesise that employees from developed countries have a different effect on exporting to employees from developing countries, but a greater degree of geographical disaggregation is not feasible here because of a lack of statistical power.
On average, the probability that a firm earns income in a given country is more correlated with its fraction of employees from that country than with its total fraction of foreign employees. However, the positive correlation between foreign employees and their firm earning income in their country of origin is entirely driven by employees from developed countries. Employees from developing countries are not associated with a higher probability of their firms earning income in their countries of origin.
Column 1 of Table 3 .6 presents the results from a probit regression of whether a firm earns income 21 in a specific country on its fraction of employees from that country and fraction of foreign employees from any country, plus additional controls. 22 An observation is thus a BOS respondent firm in a survey year coupled with a foreign country. The countries included are those in which a sizeable fraction of New Zealand firms earn income, namely, Australia, India, Japan, China, the USA, Great Britain, Malaysia, the Republic of Korea, Canada, and Germany. The developing countries among these are India, China, and Malaysia; the others are developed countries.
The marginal effects of interest are those on the fraction of employees who are from the specific country, and on the fraction of employees who are foreign overall. These regressions include fixed effects for foreign country, survey year, industry, and regional council, so the comparisons captured in the marginal effects relate to firms in the same industry, allowing for common changes over time and common variation by region of the country, and controlling for the overall propensity to export to certain countries.
The marginal effect of 0.014 on fraction of foreign employees overall suggests that changing 10 percent of the employees of a firm from natives to foreigners is associated with a negligible 0.14 percentage point (2.6 percent) increase in the probability of the firm earning income in each of New Zealand's major trading partners. It is also associated with a much larger 0.47 percentage point (8.7 percent) increase in the probability of the firm earning income in the home country of the foreign employees. 23 This shows that foreign employees are mainly associated with their firm having foreign earnings in their countries of origin, rather than foreign earnings in general. This is what we would expect if foreign employees have particular knowledge about or connections in their home countries that provide a benefit for exporting. It is less consistent with the situation where foreign employees are merely attracted to the types of firms that are more likely to export.
Column 2 of Table 3 .6 investigates the same relationship, but allows it to differ for high-ability and low-ability employees. We find that both high-and low-ability foreign employees are positively correlated with their firm earning income in their country of origin, but only highability foreign employees are associated with their firm earning foreign income more generally. This is consistent with a situation where all foreign employees have some useful knowledge about their home country, but high-ability foreign employees have additional knowledge that gives their employer an advantage in earning foreign income more generally. the dependent variable "firm earns income in the foreign country" rather than "firm exports to the foreign country". Note however, that a high proportion of foreign income does come from exporting. 22 Probit regressions are used here instead of OLS (linear probability) because the fraction of successes is small. If OLS is used instead, the results are qualitatively unchanged, though the estimated magnitudes of the relationships tend to be larger. 23 This 0.47 percentage points comes from adding the coefficients on foreigners in general and foreigners from the specific country. Each numbered column presents the marginal effects from a probit regression at the firm-foreign country level of the firm earning overseas income in that country on employee characteristics. The foreign countries included are Australia, India*, Japan, China*, USA, Great Britain, Malaysia*, the Republic of Korea, Canada, and Germany. *s denote developing countries; other countries are developed. Data are from 2007 and 2011. Observations are weighted to match the population of New Zealand firms with six or more employees. Observations and number of successes have been randomly rounded to base 3 for confidentiality reasons. Standard errors, in parentheses, are clustered at the firm level. Asterisks denote: * p<0.10, ** p<0.05, *** p<0.01.
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Column 3 allows the relationship between foreign employees and overseas income to vary by whether the foreign employees are from a developed or a developing country. These results show that the correlation between foreign employees and firm income earned in their home country is entirely driven by foreign employees from developed countries. Changing 10 percent of a firm's employees from natives to foreigners from developed country X is associated with a 0.75 percentage point (13.9 percent) higher probability of the firm earning income in country X, but only a small increase in the probability of the firm earning income in other overseas countries. An increase in employees from a developing country, in contrast, is associated with a small and insignificant decrease in the probability of their firm earning income in their country of origin.
These patterns are consistent with foreign employees from developed countries providing their firms with some kind of specialist knowledge or connections that help the firms to earn income in the employees' home countries. However, the regressions find no evidence of such a mechanism operating for employees from developing countries such as China, India, and Malaysia.
One possible explanation may lie in the types of employees attracted from developing relative to developed countries. For instance, if migrants from developing countries tend to be young former international students, they may lack both business contacts back home and business experience in their country of origin, which limits their effect on exporting.
24 24 This result is consistent with the ability to speak Mandarin, for instance, being very useful for firm exporting, but only when it occurs in combination with another characteristic that Asian immigrants may tend to lack, such as proficiency in English, or business networks back home.
Results on international engagement and firms' innovation
Firms that export innovate more
Firms that export are more likely to innovate. The magnitude of the correlation decreases, but only slightly, when firm size is controlled for, suggesting larger firms both export and innovate more, but size doesn't explain the majority of the relationship. Table 4 .1 presents the results of linear probability regressions of having introduced various types of innovation in the past two years on being an exporter and other firm characteristics. 25 The first column regresses product innovation on exporting, survey year fixed effects, industry fixed effects, and regional council fixed effects. It shows that an exporter is 16.4 percentage points (83 percent) more likely to have introduced a product innovation than a non-exporter in the same region, year and industry. Adding a control for firm size (column 2) decreases this value slightly to 15.6 percentage points; also controlling for whether a foreign business has any ownership of the firm and whether the firm has an ownership interest in any foreign business reduces it further to 14.4. However, this correlation is still economically and statistically significant.
The last three columns of Table 4 .1 examine the same relationship for three other types of innovation: organisational, operational process, and marketing. In each case, exporters are significantly more likely to innovate than are similar non-exporters, though the magnitudes are all considerably smaller than in the case of product innovation. An exporter is 6.0 percentage points (26 percent) more likely to introduce an organizational innovation, 7.8 percentage points (45 percent) an operational process innovation, and 6.1 percentage points (28 percent) a marketing innovation.
These regressions are consistent with a positive effect of exporting on all four types of innovation. Such effects could arise because exporting exposes firms to new knowledge and ways of operating, or because facing a larger market makes innovation more worthwhile. The results could alternatively arise from innovation causing exporting by making firms more competitive in overseas markets, or because certain types of managers have stronger preferences for both exporting and innovation. Table 4 .2 shows that the positive correlation between firm exporting and innovation is present across firm sizes. The magnitude of the correlation is similar for medium (20-50 employees) and large firms (50+ employees), and somewhat stronger for small firms (6-20 employees), despite small firms having a lower innovation rate on average.
Whether a firm exports is what matters for innovation, not how much it exports
Exporters are more likely to introduce product innovations than are non-exporters, but among firms that do export the fraction of their sales that come from exports bears little correlation with product innovation. However, firms that export to a higher number of countries are more likely to innovate than are those that serve fewer foreign markets. 25 We also ran these regressions including firm fixed effects, and thus identifying solely off within-firm variation (results not presented). However, these regressions had low statistical power and few coefficients were ever significant. The first column of Table 4 .3 regresses product innovation on whether a firm exports at all, the fraction of its sales from exports, and other controls. It shows that whether a firm exports at all drives the entire correlation between exporting and innovation. The coefficient on the exporting indicator is 0.142, suggesting a firm that exports is 14 percentage points more likely to introduce a product innovation than a firm that does not export. The coefficient on fraction of sales from exports, on the other hand, has the economically small value of 0.005 and is statistically insignificant.
The second column of Table 4 .3 examines the relationship between the number of overseas countries where the firm earned income and product innovation. 26 The coefficients on the numbers of export markets show how the innovation of firms that earn income from many markets compares with the innovation of firms that do not earn income overseas. All these coefficients are positive, economically sizeable, and statistically significant, suggesting earning foreign income from any number of countries is correlated with higher innovation. In addition, the coefficients tend to be larger for larger numbers of countries. For instance, a firm that earns income from just one foreign market is 9.1 percentage points more likely to innovate, whereas a firm that serves 51 or more foreign markets is 37 percentage points more likely to innovate.
Caution should be taken in interpreting these regressions not only because the relationship is not necessarily causal, but also because the fixed costs involved in exporting to a particular market suggest that most firms are unlikely to export in very small quantities to any one market. However, one explanation that is consistent with these findings is that each additional market that a firm serves provides a certain impetus to its innovation, potentially through exposing it to an additional set of new ideas.
Exporting is correlated with most alternative measures of innovation
Exporting is also positively correlated with alternative measures of innovation activity: introducing a product that is new to NZ, conducting R&D, and implementing a major change in production technology.
Most of this analysis focuses on firm innovation as measured by the introduction of a new product, new organizational or management strategy, new operational process, or sales or marketing innovation. However, exporting is positively correlated with most potential measures of innovation that can be derived from the BOS data. 27 The final three columns of Table 4 .3 show the relationship between exporting and three alternative measures of innovation. The coefficients suggest that, relative to a non-exporter, an exporter is 8.6 percentage points (99 percent) more likely to introduce a product that is new to New Zealand, 12 percentage points (149 percent) more likely to conduct R&D, and 1.3 percentage points (20 percent) more likely to implement a major change in its production technology. 28 The probability of conducting R&D also rises significantly as imports as a fraction of the firm's sales rise. 26 The number of export markets is not specifically asked in BOS, but the most common means of earning overseas income is exporting. We refer to the number of overseas markets where the firm earned income somewhat loosely as the number of export markets. 27 For the sake of conciseness, most of these regressions are not presented. 28 The coefficient on being an exporter is not statistically significant in the regression for introducing a major technology change when fraction of sales from exports is also included as a control. When fraction of sales from exports is dropped, the coefficient on exporting increases in magnitude and becomes significant. 
Exports of raw goods do not cause innovation
Not all types of exporting are equally correlated with innovation. Exports of manufactured goods to consumers or businesses and exports of services seem positively correlated with most types of innovation, but there is little evidence that exports of raw goods are correlated with any type of innovation.
The fourth column of Table 4 .3 presents results from a regression of product innovation on indicators for whether the firm derived overseas income from sales of manufactured goods primarily for business use, sales of manufactured goods primarily for personal or household use, sales of raw or unprocessed goods, and provision of services. 29 The coefficients on the two types of manufactured goods and on services are positive, economically sizeable and statistically significant. In contrast, the coefficient on raw goods is small and insignificant, while being estimated with a moderate degree of precision. Similar regressions for the other three types of innovation give qualitatively the same results.
Given that, if anything, we expect these coefficients to over-estimate the positive effect of exports on innovation, it seems very likely that exports of raw goods do not cause innovation. In the context of the importance to New Zealand of exports of raw goods, this finding could have important implications.
One possible explanation for the lack of relationship between exporting raw goods and innovation is that raw goods by nature tend to have little innovation embedded in them. This could mean that the possibilities for innovation by producers of raw goods are limited, and such innovations are not required for the firm to be competitive internationally, so even if exporting exposes a raw good producer to new ideas, these are unlikely to be converted into innovations. This line of argument is strongest in the case of product innovations; it is possible but less obvious that the nature of raw good producers makes them less reliant on organisational and other types of innovation.
The timing of exporting and innovation
Although the timing of innovation relative to exporting is insufficient to provide definitive evidence on the direction of causality between the two, it can help to provide suggestive evidence. 30 This section uses several different approaches to investigate the temporal relationship between increases in exporting and innovation.
Entering a new export market is strongly correlated with innovation
A firm that has just entered a new export market is substantially more likely to have also introduced a product innovation recently.
This result is shown in the third column of Table 4 .3, which regresses product innovation on entering a new export market, being an exporter, and other controls. The large positive coefficient on entering a new export market, in addition to the positive coefficient on exporting, suggests it is entering a new export market in particular, not just being involved in a foreign market, that is correlated with high innovation. An exporter is 10 percentage points more likely than a non-exporter to have recently innovated, but this difference increases to 39 percentage points for exporters who have recently entered a new market. 29 In 2007, BOS asks firms whether they earn income from each of these sources; in 2011, it asks the percentage of overseas income earned from each. For consistency between years, we consider only indicators for whether the firm earned any income from each of these sources. 30 See Fabling and Sanderson (2013) for a discussion of investment (or innovation) and exporting might occur in either order as a result of joint decision-making.
This result is consistent with at least two stories. It could be that entering the new market exposes the firm to new ideas, thus causing innovation. Alternatively, the innovation could have come first and made expansion into the new market desirable, or it could have been developed to take into the new market.
Innovation is highest when a firm begins earning overseas income
In 2007 and 2011, BOS also asked firms that currently earned overseas income when they first earned overseas income. This enables the construction of a measure of how long since such firms first began earning overseas income, and thus we can examine how the probability of innovation evolves with a firm's export experience. 31 We regress each different type of innovation in turn on an indicator for the firm having earned overseas income in the past but not currently, and indicator variables for currently earning overseas income and having earned it for different numbers of years. We include the standard controls, as well as a quadratic in firm age to capture the possibility that innovation probability varies over the firm lifecycle. 32 The five panels of Figure 4 .1 present the coefficients on the indicators for time earning overseas income in the regressions for the different types of innovation. Although these regressions have limited power, they do seem to suggest that firms that first earned overseas income one or two years ago are most likely to report innovating in the past two years. Long-term earners of overseas income settle in to a lower rate of ongoing innovation than new earners, but a higher rate than that of firms that do not earn overseas income. 31 Some firms might have stopped earning overseas income during this period and then restarted. 32 Replacing the quadratic in firm age with a set of age dummies for <=5 years, 6-10 years, and over 10 years makes little difference to the results.
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Innovation is higher for firms that are planning to increase exporting
The difference in innovation between exporters and non-exporters can largely be explained by differences in intentions to expand overseas earnings. Among firms that state they are not interested in increasing their overseas income, there is no evidence that firms that currently earn overseas income innovate more than firms that do not. However, firms that state an interest in expanding their overseas income claim higher innovation rates than those with no interest, regardless of whether they currently earn overseas income. Because firms that currently earn overseas income are more likely to state an interest in expanding this income, average innovation rates are higher for firms that earn overseas income. Table 4 .4 presents the results of OLS regressions of various types of innovation on firm type, where firms are classified by whether they currently earn overseas income and, if not, if they ever have, and by their stated interest in expanding their overseas income. Firm type is captured by a set of indicator variables, the coefficients on which give the innovation propensity of that type relative to the omitted category of firms that have never earned overseas income, and have no interest in doing so. Perhaps surprisingly, the coefficients on firms that earned overseas income in the past, and have no intentions to earn overseas income again, and those that currently earns overseas income, and have no intentions to expand overseas income are economically small and statistically insignificant for most types of innovation. That is, among firms with no intentions to increase their overseas earnings, those that currently earn overseas income (largely exporters) are no more innovative than those that do not.
Firms with an interest in expanding their overseas income or concrete plans to do so have higher rates of most types of innovation, regardless of whether they currently earn overseas income. In fact, in many cases innovation rates are similar for firms with the same intentions regarding overseas income, though different current overseas earning status. These similar innovation rates for groups with similar intentions aggregate into higher innovation rates for firms that currently earn overseas income, as shown in previous sections, because firms that currently earn overseas income are more likely to report interest in expanding their overseas income. Just 9.7 percent of firms that do not earn overseas income state any interest in overseas income, whereas among those currently earning overseas income, 70 percent are at least interested in expanding it, and 31 percent have solid plans that should result in increased overseas income within 12 months.
The finding that earning overseas income is uncorrelated with innovation among firms with no interest in expanding their overseas income could suggest that exporting has no effect on innovation. However, this ignores the potential endogeneity of interest in expanding overseas income. If overseas income drives innovation, which in turn drives an expansion of overseas income, this could cause the patterns observed in the data.
Alternatively, it may be that exporting per se does not drive the innovation rate. Rather, innovation may be the result of firms' exporting strategies, as they develop new products or processes in order to extend their reach into export markets. Finally, as both exporting and innovation are risky activities with potentially high but uncertain payoffs, it may be that less risk-averse managers are more active on both the innovation and exporting fronts, rather than there being a direct connection between the two activities. Notes: Each column after the first presents the results of a firm-level linear probability regression of the type of firm innovation given in the column header on a set of dummy variables that capture the firm's overseas income status and intentions. The first column presents the fraction of firms with each overseas income status. Data are from 2007 and 2011. Observations in the regressions are weighted to match the population of New Zealand firms with six or more employees. Observations and number of successes have been randomly rounded to base 3 for confidentiality reasons. Standard errors, in parentheses, are clustered at the firm level. Asterisks denote: * p<0.10, ** p<0.05, *** p<0.01.
It is also noteworthy that, among firms that state an interest in expanding their overseas income but no current action to do so, the highest innovation rates are among firms that have never earned overseas income, followed by firms that earned overseas income in the past only, and those that currently earn overseas income have the lowest innovation rates. The magnitudes of these differences are smaller for product and marketing innovations, and larger for organisational and operational process innovations. These patterns are consistent with some minimum level of innovation being necessary for international competitiveness; firms that have never earned overseas income but would like to need to undertake this innovation, whereas firms that have earned or currently earn overseas income have already done it.
Export destination may matter
Only exports to certain destinations are correlated with innovation. Firms in the same industry that earn a higher proportion of their income in the Americas are substantially more likely to innovate; those that export to Australia or the Pacific are slightly more likely to innovate than those that do not. Earnings in Asia, on the other hand, show no positive correlation with innovation; in fact, firms that earn higher proportions of their incomes in Asia appear less likely to make operational process or marketing innovations. These relationships are likely to reflect the types of firms that choose to earn income in these regions as well as any effect of foreign earnings on innovation. Table 4 .5 presents the results of linear probability regressions of different types of innovation on indicators for earning income in five different regions of the world, and the fraction of income earned in each, the share earned domestically being the omitted category. 33 The regressions also control for firm size, and whether the firm owns or is owned by any foreign business, and include survey year, industry, and regional council fixed effects. Although innovation probability doesn't jump discretely when a firm starts earning in the Americas, the coefficients on fraction of income earned in the Americas suggest that a 10 percentage point increase in the share of income earned in this region is associated with a 1.9 to 3.0 percentage point (5 to 15 percent) increase in the probability of introducing different types of innovations. All but one of these correlations are statistically significant at the 10 percent level or better.
Most innovation probabilities, in contrast, jump discretely if the firm earns income in Australia or the Pacific. Earning any income in this region is associated with a 2.3 to 8.9 percentage point higher probability of introducing the various types of innovation.
There is no evidence of a discrete increase in innovation for firms that export to Asia; firms that earn 10 percentage points more of their income in Asia rather than New Zealand actually appear 1.3 percentage points (7.5 percent) less likely to introduce an operational process innovation, and 1.5 percentage points (6.7 percent) less likely to introduce a marketing innovation. Exporting to Europe or the Middle East and Africa may be associated with higher probabilities of introducing some types of innovation, but many of the coefficients for these regions are too imprecisely estimated to draw conclusions.
These results may indicate that only exports to certain regions of the world facilitate international knowledge flows, or the results may be driven by several alternative mechanisms. For example, some foreign markets may only be serviceable by more innovative, higher productivity firms (e.g., because of greater competition, or greater consumer demand for quality or variety). This could cause higher rates of innovation in firms that serve those markets, or drive already innovative firms to self-select into serving those markets. Either 33 The number of observations is insufficient for overseas earnings regions to be disaggregated any more finely without losing too much statistical power.
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would generate a positive correlation between innovation and exporting to those markets. Regardless of this sequencing, since the coefficients on overseas earnings are likely to represent upper bounds, this suggests that earning income in Asia is unlikely to have any substantial positive causal effect on firms' innovation. This lack of effect on innovation of exporting to Asia may at least partially relate to the types of exports that New Zealand firms send to this region. We showed earlier that exports of raw goods do not seem to drive innovation; if exports to Asia are largely of raw goods, this could explain the lack of correlation that we find here. BOS data do not enable identification of which type of goods (raw, manufactured etc) firms that serve more than one international market export to which country. However, in regressions that use export type (raw goods, manufactured goods sold to businesses, manufactured goods sold to households, services) to predict exporting to each continent, raw goods predict exporting to Asia more strongly than they predict exporting to any other continent, and the strongest predictor of exporting to Asia is exporting raw goods.
A plausible additional hypothesis is that the effects on innovation of exporting to (or earning income in) a foreign country depend on the foreign country, in particular on the ideas in circulation and their applicability at home. More useful ideas are likely to be available in more advanced economies and more culturally similar ones. The data used in this project have insufficient power to test these hypotheses.
Most types of international engagement are correlated with innovation
There are a number of different ways in which a firm can be internationally engaged, and most are correlated with a higher probability of innovating. Table 4 .6 presents the results from regressions of product innovation on various types of international engagement, alone and in combination. When included individually along with firm size, survey year fixed effects, industry fixed effects, and regional council fixed effects, all five types of international engagement considered are positively correlated with product innovation. The correlation is largest for the overseas production of a good or service; a firm that produces a good or service overseas is 24.6 percentage points (132 percent) more likely to introduce a product innovation. Being an exporter, having an ownership interest in a foreign business, or making direct purchases from overseas are associated with probabilities of product innovation that are 15.6 to 18.9 percentage points (79 to 101 percent) higher; being partially or wholly owned by a foreign business is associated with 10.2 percentage point (52 percent) higher probability of product innovation. The magnitudes of these correlations decrease when all five measures of international engagement are included in the same regression, but three of the five remain positive and statistically significant.
Different types of international engagement are related to different sources of ideas for innovation
Firms that are internationally engaged in various ways may be more likely to innovate because international engagement is a mechanism through which they are exposed to new ideas that feed into innovation, or for various other reasons. Although the analysis in this paper cannot provide direct evidence on whether international engagement causes innovation, it can explore some of the implications for knowledge flows of such a relationship. BOS asks firms whether various groups such as employees, customers, and suppliers were sources of ideas for innovation. If, for instance, firms that export are more likely to innovate because they learn from their overseas customers, then in a regression with dependent variable an indicator for customers being a source of ideas for innovation, we would expect to see a positive coefficient on the control for the firm being an exporter. Table 4 .7 presents the results of a number of such regressions, with the five dependent variables: employees, other businesses in the business group, customers, suppliers, and competitors were a source of ideas for innovation. For each dependent variable, the regression is run both using all firms, and using only firms that reported innovation. Each regression controls for whether the firm is an exporter, whether it has any ownership interest in a foreign business, whether the firm is partly or wholly owed by a foreign business, whether it makes direct purchases from overseas, and the fraction of its employees who are foreign, as well as firm size, survey year fixed effects, and industry fixed effects. The bolded coefficients are those that we might expect to be positive if the type of international engagement in question facilitates an international transfer of knowledge to the firm.
As we would expect if exporters learn from their foreign customers, being an exporter is correlated with a higher probability of stating customers were a source of ideas for innovation, both in the full sample and the sample of innovators. Being an exporter is also associated with a slightly higher probability of stating that employees were a source of ideas for innovation.
The results are also consistent with foreign owners being an important source of ideas for innovation: a firm that is partly or wholly owned by a foreign business is 22 to 28 percentage points more likely to state other businesses in the business group were a source of ideas.
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Being owned by a foreign business is also associated with a lower likelihood of stating suppliers or competitors were sources of ideas.
In contrast, there is no evidence that having an ownership interest in a foreign business affects where firms gain ideas for innovation: the coefficients on ownership interest in foreign business in the regressions predicting whether other businesses in the business group were a source of ideas for innovation are small and insignificant.
It is not immediately obvious which groups to look to for ideas when a firm has overseas production of a good or service. In fact, in the full sample regressions overseas production is associated with a higher probability of every group being a source of ideas for innovation. Direct purchases from overseas are also associated with a higher probability of every group being a source of ideas, including the expected suppliers.
A higher fraction of foreign employees is associated as predicted with a higher probability of employees being a source of ideas, but also with higher probabilities of customers and suppliers being sources of ideas.
These results are consistent with the various forms of international engagement bringing firms into contact with groups that provide ideas for innovation, but also with the firms that conduct each type of international engagement differing in unobserved ways that affect their sources of ideas for innovation. Notes: Each column presents the results of a firm-level linear probability regression of the group given in the column header being a source of ideas for innovation for the firm on measures of the firm's international engagement. Each regression is run on two samples: all firms, and those who innovated only. Data are from 2007 and 2011.
Observations are weighted to match the population of New Zealand firms with six or more employees. Observations and number of successes have been randomly rounded to base 3 for confidentiality reasons. Standard errors, in parentheses, are clustered at the firm level. Asterisks denote: * p<0.10, ** p<0.05, *** p<0.01.
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Exporting, innovation and the role of immigrants
Conclusions
This analysis shows that, in general, firms that have a higher share of high-ability foreign employees (and a lower share of high-ability native employees) are more likely to export and to be internationally engaged in other ways, as are firms with more employees with experience working for an exporter. On the innovation side, exporting and other types of foreign engagement are associated with a higher probability of innovating. In particular, innovation is more likely around the time a firm enters a new export market.
However, these relationships are not universal, and several aspects of their heterogeneity could have implications for New Zealand policy. On the employee side, only employees from certain countries seem to be positively correlated with exporting. For instance, we find no evidence that employees from Asia are correlated with exporting. Results suggest that employees from developed countries are highly positively correlated with earning income in their home countries, but firms with more employees from China, India or Malaysia are no more likely to earn income in these countries, despite the fact that many New Zealand firms do earn income in these countries.
On the exporting-innovation side, export destination seems to matter, with a positive correlation between exporting to Australia and the Pacific or to the Americas and innovation, but no correlation between exporting to Asia and innovation. The type of good or service exported also seems to matter: exports of manufactured goods and of services are positively correlated with innovation, but exports of raw goods are not.
Although these correlations cannot be interpreted as causal relationships, they do suggest that, if the causal relationships of interest are present, they may be heterogeneous along similar lines. Furthermore, because the positive correlations between exporting and innovation are likely to overstate the positive causal effect of exporting on innovation, where the two are uncorrelated, such as for exports of raw goods, it is likely that such exports do not have a causal effect on innovation.
